Protein phosphatase 1 is a key player in nuclear events.
Reversible protein phosphorylation at serine (Ser), threonine (Thr) and tyrosine (Tyr) residues is among the major regulatory mechanism in eukaryotic cells. The eukaryotic genome encodes many protein kinases and protein phosphatases. However, the localization, activity and specificity towards phosphatase substrates are dictated by a large array of phosphatase binding and regulatory subunits. For protein phosphatase 1 (PP1) more than 200 binding subunits have been described. The various PP1 isoforms and the binding subunits can be located throughout the cell, including in the nucleus. It follows that several nuclear specific PP1 binding proteins (PIPs) have been described and these will be discussed. Among them are PNUTS (phosphatase 1 nuclear targeting subunit), NIPP1 (nuclear inhibitor of PP1) and CREB (cAMP-responsive element-binding protein), which have all been associated with transcription. In fact PP1 can associate with transcription factors fulfilling an important regulatory function, in this respect it can bind to Hox11, human factor C1 (HCF1) and myocyte enhancer factor-2 (MEF2). PP1 also regulates cell cycle progression and centrosome maturation and splitting, again by binding to specific regulatory proteins. Moreover, PP1 together with other protein phosphatases control the entry into mitosis by regulating the activity of mitotic kinases. Thus, PP1, its binding proteins and/or the phosphorylation states of both, directly control a vast array of cell nucleus associated functions, many of which are starting to be unraveled.